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SYNOPSIS

1. This test was conducted .to determine the fragment mass
distribution of a Composition C-~3 loaded investment cast steel
tube.

2. a. A&pproximately 70%4 of the total weight of the warhead
fragmented into fragments weighing more than § grams sach.

b. The fragment mass distribution compared favorablv with

that obtained from similsr stcel tubes manufactured by other
processes.
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INTRODUCT ION

1. AUTHORITY:

This test was authorized bv reference (a) and conducted under
Task Assignment NPG-Re3f-607~1-52, reference {(b).

2. REFERENCES!

a. BUORD Conf 1ltr NF9 Re3f-iJHL:edb Ser 12896 of 26 Sep 19951
b. BUORD Conf 1tr NP9 Rei3f-EJLLsedb Ser 25777 of 18 Sep 1951
c. NPG Conf Report No. 705 of 16 Jan 1951
d. NPG Conf Report No. 681 of 15 Nov 1950

3. BuCKGROUND:

In the development of vwarhead cases for air target guided
missiles, an investment cast steel tube was manufactured. The
casting of steel tubes is s simple and expeditious method of
manufzcturing warhead cases.

4, OBJECT OF TEST:

This test was conducted to determine the fragment mass
distribution of a Composition C-3 loaded investment cast steel
tube.

5. PERIOD OF TzSTs

a. Date Projcct Letter 26 September 1991
b. Date Necessary Material Receilved 24 September 1951
c. Date Commenced Test 4 December 1951
d., Test Completed 4 December 1951

CONFIDRNTIAL
SECURITY INFORMATION 3
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DETAILS OF TEST

6. DESCRIPTION OF ITEM UNDER TEST:

From an investment cast steel tube, cvlindrical, 496 outside
diameter, Y45 wall thickness, 9425 long, manufactured by
S. D. Hicks and Son Co., a 2 1/2" x 2 1/2" section from one end
vwas ro~moved for physical tests. The phvsical properties and
chemical analysis of this tube were as follows:

Phvsical Properties: (Tests conducted at NPG)
Yield Strength Tensile

Test at 0.2% offset Strength Elongation Reduction
No. (psi) (psi) (% in 44d) of isrea (%)
1 28,000 35,800 2.7 5.4
2 24,000 33,100 2.7 6.5
3 22,500 32,400 4.0 i1C.4

Average 24,800 33,800 3.1 7.4

Chamiczl Propertiess (reported in reference (a))
c si tn

.10 «39 .69

The warhead was loaded with Composition C-3, and thLe veights
wer* as followss

Ewpty Comp. C=~ Total
14.85 1bs. 5.63 1bs., 20.48 1bs,

CONFIPSNTIAL
SeCURLITY INFORMATION 4
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7+ PROCEDURw:

The warhead was initiated by a MK 44 auxiliarv detonating
fuze tetryvl pellet and a special engineers blcsting cap in a
sawdust-filled chamber. After the detonation, the savdust was
sifted and the fragments recovered by the use of sieves and a
magnetic separator.

8. RESULTS AND DISCUSSION:
The detailed mass distribution data are listed in Table I

and the fragments are shown in Figure 2. The number of fragments
in the various weight groups are summarized as follows:

Wt. Group No. Wwt. of % of Total
(grams) Fragments Fragments (gm.) Weight
40-80 7 330 5
20-40 57 1582 24
10-20 124 1506 2%
5-10 174 1185 1
21/2 - % 217 732 11
11/4 -~ 2 1/2 341 596 9
5/8 -1 1/4 356 308 4
0 - 5/8 - 385 6

Approximatelv 70% of the total warhead weight fragmented into
fragments which were greater than 5 grams in weight. Comparing
the fragment sizes with those recovered from similer size
warheads manufactured by processes other tran casting, refer~
ences (c) and (d), indicate that the casting of cuses mav be a
satisfactorv method for producing warheads. It should be noted,
however, that the results reported in references (c¢) and (d) are
for warheads with substantizllv thinner walls, so that no exact
comparison can be made.

CONFIDENTIAL
SoCURITY INFORKETION 5
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LRT D
CONCLUSIONS

9. a. Approximatelv 70% of the total weight of the warhead
fragmented into fragments weighing more than % grams each.

b. The fragment mass distribution compared favorablv vith
that obtained from similar steel tubes manufactured bv other

processes.
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The tests upon vhich this report is based were conducted bv:
V. PEILIPCRUK, Fragmentation Batterv Officer,
Fragmentation Division,
Terminal Ballistics Depertment
H. . ROMINE, Head, Metallurgv Division,
Terminal Ballistics Department

This report was prepared by:
V. PEILIPCEIIK, Fragmentation Battery Officer,
Fragmentation Division,
Terminal Balllstics Department

This report was revieved bv:

R. k. LYDDANE, Director of Research
Terminal Eallistics Department

Vi, B. ROEERTSON, Lieutenant Commander, USN
Terminal Eallistics Batteries Officer
Terminal Ballistics Department

R. T. RUBLE, Lieutenant Commander, USN
Terminal Ballistics Officer
Terminal Ballistics Department

C. C. BR:MBLE, Director of Research, Ordnance Group

APPROVED¢ IRVING T. DUKE
Rear Admiral, USN
Commander, Naval Proving Ground
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